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'XH WR WKH FRPSOH[LW\ RI WKH LVVXH RQH RI WKH FUXFLDO JRDOV WKDW KDYH WR EH DFKLHYHG LQ RUGHU WR PHHW
VXVWDLQDELOLW\ H[SHFWDWLRQV WRZDUGV EXLOGLQJV LV DGGUHVVLQJ WKH SRWHQWLDO RI WKH LQQRYDWLYH GDWD PDQDJHPHQW
WHFKQRORJLHVLPSURYLQJDFFHVVLELOLW\RIWKHHQYLURQPHQWDOO\UHOHYDQWGDWDLQWHQVLI\LQJLWVVKDULQJDQGUHXVHGXULQJ
DOOWKHEXLOGLQJOLIHF\FOHVWDJHVDVZHOODVVXSSRUWLQJLWVSURFHVVLQJ>@$WWKHVDPHWLPHWKHFRQVWUXFWLRQLQGXVWU\
H[SHULHQFHV UDSLGGHYHORSPHQW DQG LQFUHDVLQJO\ZLGH DGRSWLRQRI%,0%XLOGLQJ LQIRUPDWLRQ0RGHOLQJ FRQFHSW
>@ 2QH RI LWV PRVW VLJQLILFDQW DGYDQWDJHV LV WKH DXWRPDWLRQ RI EXLOGLQJ GDWD WUDQVIHU DQG UHXVH ZKLFK FDQ
IDFLOLWDWHWKHSURFHVVRISHUIRUPLQJGHWDLOHGGHVLJQDQDO\VLVEHIRUHWKHEHJLQQLQJRIWKHRQVLWHFRQVWUXFWLRQZRUNV
$GLJLWDOPRGHORIEXLOGLQJFDQDOVREHXWLOL]HGDVWKHLQSXWGDWDIRUGHFLVLRQVXSSRUWV\VWHPV2QHRIWKHHVVHQWLDO
SDUWV RI WKH FRQVWUXFWLRQ SURFHVVZKLFK JUHDWO\ DIIHFWV WKH EXLOGLQJV HQYLURQPHQWDO SHUIRUPDQFH > @ LV WKH
VHOHFWLRQRI WKHFRQVWUXFWLRQSURGXFWV WREHXVHG'XH WR WKHVSHFLILFLW\RI WKHFRQVWUXFWLRQ LQGXVWU\DQG WKH LVVXH
FRQVLGHUHGPDQ\PXOWLFULWHULDGHFLVLRQV WKDWUHTXLUHFRQVLGHULQJDKXJHQXPEHURI SRVVLEOHVROXWLRQVZKLFKDUH
FKDUDFWHUL]HGZLWKPDQ\SDUDPHWHUVKDYHEHHQLQYROYHG>@%HFDXVHRIWKDWLWLVSDUWLFXODUO\LPSRUWDQWWR
SURYLGH EXLOGLQJ GHVLJQ SURFHVV SDUWLFLSDQWV ZLWK VRIWZDUH WRROV ZKLFK ZRXOG DOORZ WR HIILFLHQWO\ SHUIRUP
HQYLURQPHQWDOO\IULHQGO\FRQVWUXFWLRQSURGXFWVVHOHFWLRQEDVHGRQDZLGHUDQJHRISUHFLVHGDWD:KDWLVPRUHWKLV
GDWD VKRXOG DFFXUDWHO\ UHIOHFW WKH FXUUHQW VLWXDWLRQRQ WKH FRQVWUXFWLRQSURGXFWVPDUNHW VR WKDW WKH UHFRPPHQGHG
GHFLVLRQVZRXOGEHLQGHHGWKHPRVWXVHIXODQGDFWXDOO\SRVVLEOH WRDSSO\LQSUDFWLFH>@7KLVSDSHUSUHVHQWV WKH
FRQFHSWXDO IUDPHZRUN IRU WKH HQYLURQPHQWDOO\ IULHQGO\ FRQVWUXFWLRQ SURGXFWV VHOHFWLRQ GHFLVLRQ VXSSRUW V\VWHP











,Q WKH IRUPHU SKDVH WKH GHVLJQHU PDNHV KLV GHFLVLRQV WDNLQJ LQWR FRQVLGHUDWLRQ PDQ\ SDUDPHWHUV VXFK DV
IXQFWLRQDOLW\ YLVXDO IHDWXUHV HQYLURQPHQWDO SHUIRUPDQFH HWF 7KHVH GHFLVLRQV FDQ EH EDVHG RQ KLV SURIHVVLRQDO
NQRZOHGJHDQGH[SHULHQFHRUH[WHUQDOJXLGHOLQHV7KH\FDQDOVREHVXSSRUWHGE\GHFLVLRQVXSSRUWV\VWHPV>@
,Q WKLVSKDVHRQO\VWDWLVWLFDOGDWDDERXWPDWHULDOVDQGSURGXFWV LVDYDLODEOHZKLFKFDXVHVFHUWDLQSUREOHPV8VLQJ
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RI WKH VHOHFWLRQ SURFHVV ,W LV DVVXPHG WKDW EHIRUH WKH GHFLVLRQ SURFHVV FHUWDLQ LQIRUPDWLRQ DERXW EXLOGLQJ LH
ORFDWLRQ DQG HVWLPDWHG VHUYLFH OLIH DQG LWV HOHPHQWV LH W\SH VKDSH DQGPLQLPDO SHUIRUPDQFH UHTXLUHPHQWV LV
GHWHUPLQHGDQGSURYLGHG WR WKHGHFLVLRQPDNHU7KHUHIRUH WKHUROHRI WKHGHFLVLRQPDNHU LQ WKH ODVWSKDVHRI WKH
VHOHFWLRQRI WKHPDWHULDOVDQGSURGXFWV LV WRFKRRVHDGHTXDWHSURGXFWV IURPWKH ORFDOPDUNHWZKLFKZLOOPHHW WKH
IXQFWLRQDO UHTXLUHPHQWV ZKLOH PLQLPL]LQJ FRVW DQG HQYLURQPHQWDO LPSDFW ,Q WKH DERYH FRQWH[W WKLV SKDVH RI
PDWHULDOV DQG SURGXFWV VHOHFWLRQ FDQ EH FRQVLGHUHG DV DPXOWLFULWHULD GHFLVLRQ SUREOHP ZKHUH WKH FRVW DQG WKH
HQYLURQPHQWDOSHUIRUPDQFHDUHWKHVHOHFWLRQFULWHULDDQGSURGXFWVDFFHVVLEOHRQWKHPDUNHWWKDWPHHWWKHIXQFWLRQDO
UHTXLUHPHQWV DUH WKH IHDVLEOH VROXWLRQV ,Q WKLV DSSURDFK WKH HQYLURQPHQWDO TXDOLW\ LV D FRPSOH[ FULWHULRQZKLFK
HQFORVHVPDQ\LQWHUQDOFULWHULDDGHTXDWHWRWKHYDULRXVHQYLURQPHQWDOLPSDFWV7KHYDOXHRIWKHVSHFLILFVROXWLRQFDQ
EHFDOFXODWHGDVIROORZV
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WDVN LQVXIILFLHQW LQIRUPDWLRQ DERXW DFFHVVLEOH DOWHUQDWLYHV GLIILFXOW\ RI WKHLU FRPSDULVRQ HVSHFLDOO\ GXH WR
HQYLURQPHQWDO SHUIRUPDQFH HYDOXDWLRQ DQG WHQGHQFLHV WR PLQLPL]H HIIRUWV DQG ULVN IRU WKH GHFLVLRQ PDNHU ,W
KLQGHUVWKHGLIIXVLRQRILQQRYDWLRQVDQGVXVWDLQDELOLW\LQFRQVWUXFWLRQLQGXVWU\>@

7KH SURFHVV RI SURGXFWV DQG PDWHULDOV VHOHFWLRQ LV FRQVLGHUHG WR EH GLIILFXOW DQG UHTXLULQJ WKH VXSSRUW RI





3.1. General schema   
3URSRVHGGHFLVLRQVXSSRUWV\VWHPIUDPHZRUNLVEDVHGRQWKHDVVXPSWLRQWKDWGXULQJRQHGHFLVLRQSURFHVVRQO\






V\VWHP $Q LPSRUWDQW LVVXH ZKLFK FRQFHUQV PDQ\ FRPSRQHQWV RI WKH V\VWHP LV WKH VFRSH RI WKH SDUDPHWHUV
FKDUDFWHUL]LQJ FRQVWUXFWLRQ SURGXFWV DQG PDWHULDOV ERWK IXQFWLRQDO DQG HQYLURQPHQWDO WKDW DUH WDNHQ LQWR
FRQVLGHUDWLRQ,QIRUPDWLRQDERXWIXQFWLRQDOSHUIRUPDQFHRISURGXFWVDQGPDWHULDOVDFFHVVLEOHRQWKHPDUNHWPXVWEH
VXIILFLHQWIRUWKHSXUSRVHRIYHULILFDWLRQLIWKH\PHHWWKHUHTXLUHPHQWVVSHFLILHGLQWKHEXLOGLQJGHVLJQ,QIRUPDWLRQ
DERXW WKHLU HQYLURQPHQWDO IHDWXUHV PXVW EH VXIILFLHQW WR WKH SXUSRVH RI WKHLU HYDOXDWLRQ LQ WKH FRQWH[W RI WKH
DVVHVVPHQWPHWKRGRORJ\XVHGE\WKHV\VWHP
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
)LJ'HFLVLRQVXSSRUWV\VWHPFRPSRQHQWV
3.2.  Digital building model as a source of requirements towards construction products and materials 
1RZDGD\VLQFRXQWULHVZLWKDKLJKO\GHYHORSHGFRQVWUXFWLRQVHFWRUWKHPDMRULW\RIEXLOGLQJGHVLJQVDUHFUHDWHG
LQ OLQHZLWK WKH%,0FRQFHSWXVLQJ%,0EDVHG VRIWZDUH >@7KLVPHDQV WKDW DOO WKH LQIRUPDWLRQFUHDWHGRQ WKH




VKDSH VL]HSXUSRVH IXQFWLRQDOSHUIRUPDQFH HWF7KHFRPSRQHQWV WKHGHVLJQHUSXWV LQWRDPRGHO FDQEHJHQHULF
DEVWUDFW QRW UHIHUULQJ WR UHDOO\ H[LVWLQJ SURGXFWV RU  SURSULHWDU\ UHSUHVHQWLQJ UHDOO\ H[LVWLQJ SURGXFWV RI D
SDUWLFXODUPDQXIDFWXUHU FRQWDLQLQJ WKHLU DFWXDO SURSHUWLHV >@7KH\ DOVR FDQKDYH YDULRXV RULJLQ7KH\ FDQEH
FUHDWHG E\ WKH GHVLJQHU KLPVHOI IRU WKH FXUUHQW PRGHO FRSLHG IURP RQH RI WKH SUHYLRXV PRGHOV UHXVHG RU
GRZQORDGHG IURP UHSRVLWRULHV RI &$' VRIWZDUH YHQGRUV FRQVWUXFWLRQ SURGXFWV PDQXIDFWXUHUV RU LQGHSHQGHQW
RUJDQL]DWLRQV>@7KHUHIRUHEHVLGHVWKHVKDSHDQGWKHVL]HWKH\FDQFRQWDLQYDULRXVIXQFWLRQDOSURSHUWLHVWKDWDUH
LQWURGXFHG LQWR WKHEXLOGLQJPRGHO)RU WKHSXUSRVHRIXVLQJ WKHEXLOGLQJPRGHO DV D VRXUFHRI WKH UHTXLUHPHQWV
WRZDUGV FRQVWUXFWLRQ SURGXFWV DQG PDWHULDOV LW LV FUXFLDO WR LGHQWLI\ WKH VHW RI IXQFWLRQDO SURSHUWLHV ZKLFK DUH
FRQVLGHUHGE\WKHGHVLJQHUDVFULWLFDOIRUWKHEXLOGLQJVSHUIRUPDQFH7KHYDOXHVRIWKHVHSURSHUWLHVFDQEHXVHGDV
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IRU WUDQVIHUULQJ GDWD DPRQJ WKH VRIWZDUH SURGXFHG E\ YDULRXV YHQGRUV 7KHUH DUH WZRPRVW SUHYDOHQW RSHQ GDWD
PRGHOV DYDLODEOH QRZDGD\V ZKLFK DUH XVHG IRU WKH SXUSRVH RI WKH H[FKDQJH RI LQIRUPDWLRQ DERXW EXLOGLQJV




GDWDPRGHO IRU WKH LQSXW GDWD IRU WKH GHFLVLRQ VXSSRUW V\VWHP ,)& LV DQ RSHQ GDWD VFKHPD GHYHORSHGZLWK WKH
SXUSRVHRIGHVFULELQJDOODVSHFWVRIEXLOGLQJLQLWVZKROHOLIHF\FOHZLWKLQGLJLWDOEXLOGLQJPRGHO,WLVPHDQWWREHWKH
XQLYHUVDO PHDQ RI GDWD VKDULQJ DPRQJ DOO WKH FRQVWUXFWLRQUHODWHG VRIWZDUH WRROV &XUUHQW YHUVLRQ RI WKH ,)&
VSHFLILFWLRQLVWKH,)&DGRSWHGDV,62LQWHUQDWLRQDOVWDQGDUGLQ0DUFK,WDOORZVIRUYDULRXVZD\VRI
VWRULQJLQIRUPDWLRQDERXWEXLOGLQJHOHPHQWVIXQFWLRQDOSURSHUWLHV,WFDQEHGRQHE\DVVLJQLQJSURSHUW\LQIRUPDWLRQ
H[SOLFLWO\ WR WKH VLQJOH HOHPHQW E\ DVVLJQLQJ D JURXS RI HOHPHQWV WR WKH SUHYLRXVO\ GHILQHG W\SH RI HOHPHQWV WR
ZKLFKSURSHUWLHVDUHDVVLJQHGRUE\DVVLJQLQJPDWHULDOWRWKHVLQJOHHOHPHQWRUDW\SHRIHOHPHQWVDQGDVVLJQLQJ
SURSHUWLHVWRWKHPDWHULDO:KDWLVPRUH,)&DOORZVWRGHILQHFRQVWUDLQWVOLPLWLQJYDOXHVRUERXQGDU\FRQGLWLRQV
ZKLFK PD\ EH DSSOLHG WR DQ REMHFW RU WR WKH YDOXH RI D SURSHUW\ 7KLV IXQFWLRQDOLW\ FDQ EH XVHG WR GLVWLQJXLVK
SURSHUWLHVRIEXLOGLQJHOHPHQWV WKDWDUHFUXFLDOIRUDFKLHYLQJEXLOGLQJVSHUIRUPDQFHSODQQHGE\WKHGHVLJQHUIURP
WKRVHWKDWDUHVLPSO\GHULYHGIURPGRZQORDGHGEXLOGLQJPRGHOFRPSRQHQWV,)&DOVRDOORZVWRGHILQHJHRJUDSKLFDO





3.3. Construction products data source 
&RQVWUXFWLRQ SURGXFWV DQG PDWHULDOV DFFHVVLEOH RQ WKH PDUNHW DUH WKH SRWHQWLDO VROXWLRQV RI WKH FRQVLGHUHG
GHFLVLRQSUREOHP7RDFFXUDWHO\DVVHVVWKHYDOXHRIDVLQJOHFRQVWUXFWLRQSURGXFWRUDXQLWRIPDWHULDOLWLVQHFHVVDU\
WR WDNH LQWR DFFRXQW LWV VXPPDU\ FRVW DQG HQYLURQPHQWDO LPSDFWV UHVXOWLQJ IURP WKH PDQXIDFWXULQJ SURFHVV











SRWHQWLDOSRVVLELOLWLHVRI WKHUHTXLUHPHQWV WKDW WKHGHVLJQHUFDQGHILQHVR WKDW LWVKRXOGEHGHYHORSHGFRQVLVWHQWO\
ZLWK WKH ,QIRUPDWLRQ'HOLYHU\0DQXDO IRUEXLOGLQJPRGHOV ,WKDV WREHJXDUDQWHHG WKDW WKH LQIRUPDWLRQVWRUHG LQ
FRQVWUXFWLRQ SURGXFWV DQG PDWHULDOV GDWDEDVH LV DOZD\V XS WR GDWH HVSHFLDOO\ UHJDUGLQJ WKHLU DFFHVVLELOLW\ DW
SDUWLFXODU GLVWULEXWLRQ SRLQWV'XH WR WKLV IDFW LW LV QHFHVVDU\ WR JXDUDQWHH FRRSHUDWLRQEHWZHHQ WKH GDWDEDVH DQG
ZDUHKRXVHPDQDJHPHQW V\VWHPVRI WKHGLVWULEXWLRQSRLQWV$QRWKHU LPSRUWDQW LVVXH LV GDWDTXDOLW\ DQG UHOLDELOLW\
>@ ,W LV DGYLVDEOH WR HQIRUFH VXSHUYLVLRQ RI DQ LQGHSHQGHQW RUJDQL]DWLRQ RYHU WKH SURGXFWV DQGPDWHULDOV GDWD
SURYLGHGE\WKHLUPDQXIDFWXUHUV
3.4. Evaluation of solutions 
7KH ILUVW VWHS RI HYDOXDWLRQ FRQVWUXFWLRQ SURGXFWV DQG PDWHULDOV DV WKH VROXWLRQV RI WKH GHFLVLRQ SUREOHP LV
FKHFNLQJZKHWKHUWKHLUIXQFWLRQDOSURSHUWLHVPHHWWKHUHTXLUHPHQWVVHWE\WKHGHVLJQHUREWDLQHGIURPWKHEXLOGLQJ
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PRGHO7KRVHWKDWGRQRWVDWLVI\WKLVFRQGLWLRQDUHLPPHGLDWHO\UHMHFWHG7KHUHPDLQLQJRQHVKDYHWREHHYDOXDWHG
DFFRUGLQJWRWKHLUFRVWDQGHQYLURQPHQWDOSHUIRUPDQFH,QRUGHUWRDFTXLUHFRPSUHKHQVLYHGDWDWKHSULFHRISURGXFW
RU PDWHULDO LQ WKH GLVWULEXWLRQ SRLQW DQG LWV HQYLURQPHQWDO SURSHUWLHV GHFODUHG E\ WKH PDQXIDFWXUHU KDYH WR EH
VXPPHG XS UHVSHFWLYHO\ ZLWK FRVW DQG HQYLURQPHQWDO LPSDFW FDXVHG E\ WKH WUDQVSRUW WR WKH FRQVWUXFWLRQ VLWH
$VVHVVLQJUHDOYDOXHVUHVXOWLQJIURPWUDQVSRUWEHIRUHLWWDNHVSODFHPD\EHYHU\FKDOOHQJLQJRUHYHQLPSRVVLEOH2QH




FRQWH[W RI HQYLURQPHQWDO SHUIRUPDQFH DQG FRVW DFFRUGLQJO\ WR WKH HTXDWLRQV  DQG  7KH HQYLURQPHQWDO
SHUIRUPDQFH VKRXOG EH FDOFXODWHG RQ WKH EDVLV RI D ZLGHO\ DGRSWHG UHOLDEOHPHWKRGRORJ\ZKLFKZRXOG SURYLGH
JXLGHOLQHVIRUWKHHYDOXDWLRQRIFRQVWUXFWLRQSURGXFWVDQGPDWHULDOVLQWKHFRQWH[WRIWKHHQYLURQPHQWDOFULWHULDEiLQ
HTXDWLRQ  DQG WKHLUZHLJKWV ±bi LQ HTXDWLRQ 0RUHRYHU LW LV DGYLVDEOH WKDW WKH UHVXOWV RI WKH FRQVWUXFWLRQ
SURGXFWVDQGPDWHULDOVDVVHVVPHQWPHWKRGRORJ\UHIOHFWWKHLULQIOXHQFHRQWKHZKROHEXLOGLQJDVVHVVPHQWUHVXOWDQG
LWVSRVVLEOHPDUNHWLQJYDOXH7KLVZRXOGDOORZWKHGHFLVLRQPDNHUWRHVWLPDWHDWOHDVWLQWXLWLYHO\SRWHQWLDOPDUNHW
EHQHILWV UHVXOWLQJ IURP WKH HQYLURQPHQWDO DGYDQWDJH RI RQH VROXWLRQ RI WKH GHFLVLRQ SUREOHP RYHU DQRWKHU
7KHUHIRUH WKH SURGXFWV DQGPDWHULDOV DVVHVVPHQWPHWKRGRORJ\ VKRXOG EH GHYHORSHG FRQVLVWHQWO\ZLWK RQHRI WKH
EXLOGLQJDVVHVVPHQWV\VWHPVXVHGIRUWKHFRPPHUFLDOSXUSRVHV

)RU WKH SXUSRVH RI WKLV SDSHU WKUHH EXLOGLQJ DVVHVVPHQW V\VWHPVZHUH DQDO\]HG /(('%5(($0 DQG2SHQ
+RXVH,QERWK/(('DQG%5(($0V\VWHPVWKHDVVHVVPHQWPHWKRGRORJ\XVHGGRHVQRWDOORZWRHVWLPDWHKRZWKH
GLIIHUHQFHV EHWZHHQ HQYLURQPHQWDO SURSHUWLHV RI SURGXFWV DQG PDWHULDOV ZLOO LQIOXHQFH WKH ILQDO JUDGH RI WKH
EXLOGLQJ7KH2SHQ+RXVHPHWKRGRORJ\LQLWVFXUUHQWYHUVLRQDVVXPLQJVRPHVLPSOLILFDWLRQVDOORZVWRDVVHVVWKH
LPSDFW RI FRQVWUXFWLRQ SURGXFWV DQG PDWHULDOV VHOHFWLRQ RQ WKH ILQDO EXLOGLQJV VFRUH +RZHYHU WKLV VFRUH LV
H[SUHVVHGLQSRLQWVQRWZLWKDJUDGHRQDVFDOHDVLWLVLQFDVHRI/(('DQG%5(($0DQGWKHUHIRUHLWLVGLIILFXOW
WRHVWLPDWHWKHPDUNHWYDOXHRILPSURYLQJWKHDVVHVVPHQWVFRUH,QWKHOLJKWRIWKHIRUHJRLQJIDFWVGHYHORSLQJWKH
FRQVWUXFWLRQ SURGXFWV DQGPDWHULDOV DVVHVVPHQWPHWKRGRORJ\ GHULYHG IURP WKH2SHQ+RXVH EXLOGLQJ DVVHVVPHQW






IURP WKH GLJLWDO EXLOGLQJ PRGHO ZRXOG KHOS WR PDNH TXLFN GHFLVLRQV EDVHG RQ NQRZOHGJH ZKLOH WDNLQJ LQWR
FRQVLGHUDWLRQ WKH DFWXDO SURGXFWV DFFHVVLEOH RQ WKHPDUNHW 3URYLGLQJ FRPSUHKHQVLYH LQIRUPDWLRQ WR WKH GHFLVLRQ
PDNHUVZRXOG DOVR IDFLOLWDWH WKH XSWDNHRI WKH LQQRYDWLYH DQG HQYLURQPHQWDOO\ IULHQGO\ SURGXFWV DQGPDWHULDOV,Q









V\VWHP DQG SURYLGH D JRRG TXDOLW\ UHOLDEOH GDWD DERXW WKH FRQVWUXFWLRQ SURGXFWV DQGPDWHULDOV 7KH IUDPHZRUN
SURSRVHGLQWKHSDSHUGRHVQRWWDNHLQWRFRQVLGHUDWLRQSRWHQWLDOLPSURYHPHQWVRIWKHEXLOGLQJSHUIRUPDQFHLQLWVXVH
VWDJHUHVXOWLQJIURPXVLQJFRQVWUXFWLRQSURGXFWVDQGPDWHULDOVZLWKEHWWHUSURSHUWLHV WKDQGHILQHGDVPLQLPDO7R
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